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Health Economics -A growing field of research
The Health Care sector, both for its increasing importance in society and peculiar characteristics, has been subject to a great deal of attention from various fields of research, and Economics is no exception.
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Indeed, in the developed world, this sector is already responsible for approximately 10% of GDP -and the prediction is that this share will continue rising, pressured by technological advances, population aging and rising public expectations (Huber & Orosz, 2003) .
Besides its economic importance, there are also a vast number of characteristics in the health care sector that make it different from any other.
Probably the most distinct one is the fact that access to health care services is considered an universal right in many countries which often calls for a strong role of the State in the system (Weaver & al., 2010) . In Portugal, in particular, the Government is responsible for health care regulation, financing, ownership, payment and provision.
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Academic and Managerial Relevance
Given the high mortality rate associated with stroke in Portugal, the national coverage of the program and the significant level of resources devoted to it, it is academic and politically interesting to assess the real impact of such measures. Indeed, mortality rates from stroke have been decreasing in the last years, and some claim that 'Via Verde do AVC'
played an important role of achieving those results. Nevertheless, no rigorous studies have been done so far in order to prove this link.
Target vs. Actual Mortality: 2003-2009
Graph 3 - Additionally, on an economic and managerial perspective, more than simply assessing the gains, it is of extreme importance to include the 'cost-side' of the project, in order to measure the trade-off between resources allocated and gains achieved -showing a more complete, informative, and comparable perspective, one that better supports the decisionmaking process.
Finally, the research also intends to present a critical analysis of the program design and implementation. The identification of its strengths -as well as its shortfalls -can be of «Stroke mortality has decreased 33,8% [between 2000-2008] . Maria do Céu Machado [ex-HighCommissioner+ says this is the proof that "a regionally well planed and implemented intervention delivers significant gains. There was strategic, multidisciplinary planning, bringing together INEM, hospitals, and campaigns to increase populations' literacy"» In Público, (22-09-2011), p. 10 great relevant in practical terms, as it will allow the replication of best practices and the correction of problems.
In the next chapter, the details of the design and implementation of the Program "Via Verde do AVC" are briefly described, followed by a chapter that gives important background information concerning stroke programs that have been implemented worldwide, and which have goals similar to those established in Portugal; the chapter also presents some relevant results of research about the impact of such programs.
The forth chapter delves into the description of the Methods and Data used in order to perform the analysis of in-hospital mortality, as well as regional mortality. In the fifth chapter, the results obtained in the statistical analysis are presented; moreover, a critical analysis of the program's design and implementation is included, in an attempt to better understand the results obtained.
Conclusions are drawn in the last chapter, summarizing the problem analyzed and the results of the analysis carried out, and highlighting some limitations of this work and suggestions for further research.
II. DESCRIPTION OF 'VIA VERDE DO AVC'
Despite the efforts devoted to the development of more effective medicines (Grotta & al., 2008) , intravenous rt-PA (recombinant tissue plasminogen activator) is the only approved treatment for stroke; it is only effective for acute ischemia -responsible for 80% of the total stroke episodes -, and cannot be administered in case of hemorrhagic stroke. rt-PA is used for arterial recanalization (destroying the clot that blocks the brain's blood supply, inhibiting the evolution of the brain lesions, thus reducing the severity of the consequences), but can only be used within 3 hours after the beginning of the symptoms.
For this reason -and given the fact that up to 70% of mortality by stroke occurs before arrival to the hospital (Gomes, 2007) -, it is critical to invest not only in scientific and technical progress, but also in improved organizational systems, in which healthcare resources are organized efficiently, and treatments are applied correctly (Leciñana-Cases & al., 2009 ). In line with that, 'Via Verde do AVC' is aimed to improve the patients' accessibility to medical care, allowing a faster and more adequate treatment, and a consequent reduction of mortality. In order to do it, the entire process followed by patients -from the beginning of the symptoms until the rehabilitation stage -was redesigned, leading to significant changes in the organization, coordination and interaction of the various services and human resources involved. Via Verde applied only to patients 18 or older and up to 80 years old.
Pre-hospital Stage -The process is initiated by a phone call to the emergency number (112) -so, the population cooperation and awareness are essential. In case of symptoms of stroke, the call is redirected to a local and specialized call center (CODU), that coordinates the operations until the arrival of the patient to the hospital: it allocates INEM resources for that emergency, determines the most suitable hospital of destination, and informs the medical team of that hospital of the eminent arrival of a stroke patient.
In-hospital Stage -When arrived at the hospital, there is a team already in place waiting for the patient. A battery of exams is done, in order to confirm the diagnosis of acute ischemic stroke (rather than hemorrhagic stroke), and certify that the patient fulfills all the medical requirements for rt-PA administration. Once these procedures are completed, and
III. LITERATURE REVIEW

Organizational Changes and Health Outcomes
In response to an upward trend of stroke incidence worldwide, many countries (such as USA, Denmark, Spain and Netherlands) have already introduced stroke programs.
Although adjusted to local needs, all of them have required organizational changes and improvements in the healthcare network involved in the process.
First of all, it is critical to have emergency medical services capable of providing a quick identification of the acute health problems, pre-hospital notification and timely transport of patients to the hospital. In Montana -USA, for instance, investments have been made in educational programs to increase awareness of procedures for initial assessment (warning signs, recognition and triage of stroke patients), acute treatment, and transport of potential stroke patients -and positive results have been achieved (Oser, 2010) .
Intra-hospital changes have also been introduced during the last decade, and American studies present some interesting conclusions. Aimed to reduce delays in medical response, IT solutions enhancing communication, immediate access to information and decision support have been implemented. Time intervals from patients' arrival to intravenous thrombolysis were significantly reduced, while the number of patients who were treated with rt-PA increased. It also eliminated the previously detected negative relationship between onset-to-door time and door-to-needle time (on average, every 25-min earlier arrival was associated with a 15-min increase in time to initiation of rt-PA therapy).
Nevertheless, these changes, alone, have not attained significant health gains ( (Heo & al., 2010) , (Nam & al., 2007) ). Similar programs have also been adopted to improve response time of in-hospital strokes, since they require, in general, greater time to be recognized than those from emergency (Cumbler & al., 2010) . Moreover, patient risk stratification and implementation of best practice guidelines has led to a decreasing variation in stroke care delivery (Kavanagh & al., 2006) . More significant change in health outcomes has been achieved by programs with broader scope, which is the case of Spain. Organizational changes in both pre and intrahospital stages, analyzed through time, have translated not only in more patients treated Program "Via Verde do AVC" -Analysis of the Impact on Stroke Mortality Sara Sofia Silvestre Silva 9 | P a g e with rt-PA, but also in a significantly larger percentage of patients who achieve functional independence after 3 months (Simal & al., 2009) .
Another important aspect is the post-hospital stage of stroke, as rehabilitation can also delivers significant health gains for stroke patients. The most relevant advantages of a treatment in dedicated rehabilitation units are shorter admission times, greater gain of independence, improvement in quality of life and greater probability of home discharge (Carod-Artal & al., 2005) . However, there is less consensus about the ideal timing of the transfer.
Most skeptics point out that early admission (and so early discharge from hospital) is an indicator (and not a cause) of the patient's better condition. Indeed, there is evidence that moderately affected patients at admission will show significantly higher functional gains than severely affected patients at admission (Inouye & al., 2001) , and that a few weeks difference in the admission time, once initial condition is controlled for, translate into nonsignificant difference in health status (Gagnon & al., 2006) . Nevertheless, when considering large differences in the admission time, the functional improvements are significantly better for patients with earlier treatment (Carod-Artal & al., 2005) .
A final consideration should be made concerning prevention. Since stroke presents a high recurrence rate among survivors, and most of its risk factors can be modified, attention has been given to recurrence prevention programs that facilitate the initiation and maintenance of prevention measures, in the pursue of improved long-term treatment rates and quality of life. Research shows significant improvement in treatment utilization rates at discharge, as well as after 3 months and 1 year. Moreover, there is also evidence of a decrease in the occurrence of unfavorable clinical outcomes (Ovbiagele B. , 2008) .
Risk Factors and Mortality Rates
Several factors are known to be related to stroke, so, in order to better understand the relevance of each of them in terms of health outcomes, prediction models have been developed. Such predictions are particularly useful for patient management and resource allocation (Counsell & al., 2002) , for prognostic information for family members, as well as for health policy design and monitoring (Smith & al., 2010) .
For these prediction models to be useful and widely applicable in actual practice, they need to be as simple as possible, address questions of practical importance, and to be based on readily available information -nevertheless, current models are still too complex (Wang & al., 2000) . 
Functional Status and Cost-effectiveness Analysis
Along with mortality, the degree of disability is also very relevant in stroke episodes. In order to track changes in the functional status of patients from the onset through discharge and follow-up, both in hospital and in rehabilitation, there was the need to develop a comprehensive, reliable and standardized tool that provided medical services with information on each specific case (Chumney & al., 2010) . In response to this need, neurological examination guidelines, along with functional scales summarizing the examination, have been developed worldwide. However, great variety of evaluation methods and scales, low levels of inter-rater agreement due to subjective interpretation (Wilson & al., 2002) , and poor or inexistent validity and reliability of such methods (Lyden & Lau, 1991) have hindered the acceptance of an ideal measure, so that there is, until nowadays, little consensus among experts on this topic (Gocan & Fisher, 2008) .
Despite their drawbacks, functional scales are still the most accurate measure of changes in stroke health status. Consequently, their uses have enlarged through time, and they have become particularly relevant in economic analysis. The most common use has been for health outcome prediction -and although they should not be seen as a sole explanatory variable (Muir & al., 1996) , research shows that they can accurately predict mortality and recovery (Weimar & al., 2004) .
Moreover, they are also used in cost-effectiveness analysis. Given the fact that, in general, Quality-Adjusted Life-Years (QALYs) are the economic measure used to express the health gains in these analysis, researchers have tried to establish a link between stroke scales and economic utilities. The findings indicate that different study populations (stroke Program "Via Verde do AVC" -Analysis of the Impact on Stroke Mortality Sara Sofia Silvestre Silva 11 | P a g e survivors, at risk, healthy) and elicitation methods (Standard Gamble, Time Trade-Off, etc.) lead to different perceptions of utility. Also here, diversity in the definition of each functional status is the main cause of such variation (Post & al., 2001 (Demaerschalk & al., 2010) .
Similar outcomes have been achieved in Europe. It was estimated that the implementation of a system similar to 'Via Verde do AVC' in Spain would result in costsavings, while avoiding deaths and dependencies (Leciñana-Cases & al., 2009) . In Netherlands, the life-time effectiveness of a stroke service (an integration of a hospital stroke unit with nursing homes, rehabilitation centers, and home care providers) translated into cost savings (from shorter mean length of stay in hospital, and lower proportion of patients institutionalized after stroke), while generating more QALYs (Baeten & al., 2010) . Similar longterm results were achieved in Denmark with the introduction of rt-PA, due to savings in rehabilitation, nurse homes and re-hospitalization, despite the short-run increase of economic costs (Ehlers & al., 2007) .
In short, it can be said that, when properly planned and implemented, organizational change can, indeed, facilitate and support scientific advances, achieving both health gains and cost savings. It is then relevant to understand whether this is also the case in Portugal.
IV. DATA COLLECTION AND METHODOLOGY
1. In-hospital Mortality
Data Sources and Criteria
For this analysis, the clinical information regarding stroke patients from ARS Norte and ARS Algarve is considered, since these were the only two regions (among the existent 5)
where there was complete data concerning the date of the beginning of Via Verde do AVC in all the regions' hospitals.
The clinical information of stroke episodes was collected from the GDH ( Before starting the analysis itself, it was necessary to filter and organize the data.
Based on the opinion of medical experts, the relevant episodes were selected based on the 1 st diagnosis (ICD 9 CM), rather than on the GDH reported. Both ischemic stroke (code 433 and 434) and hemorrhagic stroke (code 430, 431 and 432) were kept on the sampledespite the fact that only the first was targeted on the program -, so that a more complete analysis can be performed, on whether the program has also had an impact on hemorrhagic stroke patients.
Episodes from ARS's other than Norte (code 1) and Algarve (code 5) were removed from the sample. Observations in which it was not possible to determine whether the patient survived or not, due to transfers (code dsp=2) or lack of information (code dsp=99)
were also eliminated.
Variables' names were standardized throughout the various databases, so that they were comparable once merged.
Moreover, as the hospital identification in 2009 had a different coding from the previous years, it was necessary to carefully analyze and compare the data in order to match the observations. This match was performed according to: 1. volume of episodes; 2. covered regions by hospital; 3. hospital of destination by region. The matched ID codes are presented on Appendix 1.
Methodology
Some Statistics based on GDH's data were computed before performing the actual analysis of effectiveness, in order to have some insights on the sample's trends across time, regions and demographics, as well as mortality patterns.
Regression analysis was performed with Stata 10, using a logistic function.
Besides the variables presented in the GDH databases, some others needed to be generated.
1. DMort: dummy variable, referring the final outcome of the patient. Value '1' represents 'Dead' (code dsp=20), and value '0' represents 'Alive' (remaining cases).
2. Nddx: numerical variable, counting the number of diagnosis. It ranges from 1 (only stroke diagnosis) to 20 (stroke and 19 other diagnosis).
3. age2: numerical variable, it is the age squared. It attempts to capture non-linear effects of age on mortality 5. age3: numerical variable, it is the age cubic. It attempts to capture non-linear effects of age on mortality. findings from studies already mentioned, it is expectable that, the longer the existence of the program, the better the system performs, which ultimately translates into a greater impact on clinical outcomes.
1. VV05 -VV09: dummy variables (5), referring the existence of Via Verde do AVC in a given year. VVk equals "1" for the observations that occurred in the year 20k *k Є (05;09)], in an hospital with VV AVC. They capture the effect of Via Verde do AVC in a specific year -the more people are aware, prone and able to use the program, the greater the impact it can attain in the overall. However, since this process of change is generally slow, it is predictable that, as time passes, the program enlarges its coverage and, consequently, the average impact on the target population increases.
2. VV05_1 -VV09_5: dummy variables (15) The variables considered are: 
Data Sources and Criteria
While in the analysis of in-hospital mortality each observation corresponds to a single stroke episode, and only the episodes treated in an hospital are considered, the regional analysis is based on regionally aggregated data, taking into account all the cases in which stroke was stated as being the cause of death. Moreover, while in the previous approach, the clinical outcome was survival or death (of stroke patients), in this case the outcome is a mortality rate (by stroke, per 100.000 inhabitants).
This analysis is limited to ARS Norte' region, since this was the only ARS for which it was possible to find detailed information concerning stroke mortality through time and by region. The data concerning stroke mortality (standardized mortality rate -SMR -and gross mortality rate -GMR) by region, year, gender and age group was made available by ARS Norte. The primary source of data is INE, and Public Health Department of ARS Norte performs the treatment of this data. Given the fact that SMR already controls for the demographics in each region, this was the chosen variable to measure mortality, and data on age groups and gender were not used as covariates in the analysis. It was not possible to limit the analysis to the program's target population that is to ischemic strokes in the 18 to 80 population, so all deaths by cerebrovascular diseases, for all ages, were included. The time frame considered was from 2001 to 2009.
Data on population by region through time was collected from INE databases. The information previously collected concerning the starting date of Via Verde do AVC in each hospital was also used for this analysis.
Since ARS Norte data was organized by pre-defined regions, INE data on population was organized by "concelhos", and data on starting date of the program referred to hospitals, it was necessary to standardize all the information into a unique criteria -ARS Norte regions were chosen as the standard.
Information on "concelhos" that compose each of the 24 ARS Norte regions was collected in ARS Norte Portal. Based on this match (region/"concelhos"), INE data on population by "concelhos" was grouped into population by ARS Norte regions.
Moreover, data on covered "concelhos" by hospital was found in the Health Portal.
Since each hospital's covered areas perfectly (or almost perfectly) fit to ARS Norte regions, it was possible to match hospitals tp regions and thus determine the starting date of "Via Verde do AVC" in each region. It is also relevant to mention that the information on "concelhos" covered by each hospital (based on Health Portal's data) was compared to the actual origin of patients in each hospital (based on GDH data) and, indeed, they match the large majority of the observations (the majority of patients from a given "concelho" are actually treated in the hospital that covers that area), so that it is reasonable to assume the link between region/hospital used in thie analysis.
A table resuming the match hospital /"concelhos"/ region is presented on Appendix 2.
Methodology
Regression analysis was performed with Stata 10, using multiple linear regression.
Besides the collected variables, a dummy variable VV was created. It refers to the existence of "Via Verde do AVC". VV is equal to "1" for observations that occurred in a year and region in which there is Via Verde do AVC. For the year of implementation of the program in a given hospital/ region, VV equals "1" only if such implementation occurred before June 30 th (more than half a year with Via Verde do AVC). Value '0' represents 'Non Existence of VV-AVC' (remaining cases).
Moreover, and in line with what was done with in-hospital data, the impact of the program was broken down by expertise level (VV1 -VV5), year of the observation (VV05 -VV09) and both (VV05_1 -VV09_5). However, since the results of this analysis did not differ considerably from the simplest approach, they are not presented in this work.
So, the variables considered were: 
Characteristics of Ischemic Stroke Patients
93% of the observations used in the sample are from ARS Norte. Among these, the distribution in terms of hospital of destination is fairly uneven, with Hospital de S. João receiving 14% of the patients, while some others have almost 0% (Espinho, IPO Porto). On the contrary, in Algarve, each one of the two hospitals are responsible for approximately 50% of the stroke episodes in the region.
In terms of age distribution, there is a clear dominance of episodes in patients with ages between 60 and 90 years old. Give the eligibility criteria of the program, approximately 65% of all the ischemic stroke patients are potential beneficiaries of Via Verde.
Graph 5 -Sample distribution by Hospital and ARS (%) Graph 6 -Sample distribution by Age (cum %)
When gender is considered, the incidence of stroke is similarly distributed among men and women, and this trend has been maintained through time. In what concerns the overall health state of stroke patients, the large majority presents 3 diagnosis other than stroke, and almost 80% have 5 or less secondary diagnosis. 
Mortality Trends of Ischemic Stroke Patients
Although there is no clear trend on mortality for ischemic stroke patients with less than 40 years (mainly explained by the small number of observations), there is an observable positive relation between average mortality and age, as patients get older.
Moreover, the total mortality by stroke has decreased since 2004 from 16% to 13% of stroke episodes; however, this trend is not so clear for ischemic stroke patients, nor for the program's target patients, for whom mortality has remained around 11%-13%, and 8%, respectively. So, the decrease in the total mortality can only be explained by a sharp decrease in mortality of hemorrhagic stroke patients to percentages similar to those observed in ischemic stroke patients.
Graph 9 -Average mortality rate (%) by age Graph 10 -Average mortality (%) by year When comparing mortality by gender for all ages, data shows a higher fraction of women dying from stroke; moreover, when age is controlled, this difference remains, although the mortality rates are lower, at around 7,5% and 9% for men and women, respectively.
Additionally, there is an upward relationship between the stroke patients' health status (measured by the number of diagnosis) and mortality by stroke, especially in the case that only the target patients are considered. A summary of the descriptive statistics of the data used are presented on Appendix 3.
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Moreover, the impact of the number of diagnosis on mortality is also highly significant. The explanatory power of this analysis (R 2 ) is around 4%.
Furthermore, in none of the cases analyzed with a single VV variable, has the outcomes shown statistical significance: not for other stroke types (Hemorrhagic stroke episodes), not for a specific region (ARS Norte episodes), nor for episodes with restricted health status (limited number of diagnosis).
So, based on this analysis, it is not possible to conclude that the program was able to improve the health status of stroke patients, through the decrease of in-hospital mortality.
Based on the second approach, using the breakdown effect of the program, the results obtained show similar conclusions. When only the degree of expertise is controlled (VV1-VV5), there is no evidence of statistically significant impact on ischemic stroke mortality, and so it is not clear whether the program can actually improve health status of these patients as a result of the increased experience of the team involved. Furthermore, when the impact of 'Via Verde do AVC' is only controlled by the year in which the observation occurred, the results achieved are not better, as shown in the table above. Also, in the case that the effect of the program is broken-down according to both year of the episode, and the degree of expertise of the hospital, there is no statistically significant decrease in mortality of ischemic stroke patients captured in any the VV variables. In all of these analyses, the number of diagnosis is highly significant, as well as age2 (once age3 is removed), or age (once age2 is removed). In all of these approaches, differences among hospitals are jointly significantly different from zero (P > χ 2 = 0,00%), while there is no jointly statistical evidence that time has contributed for a shift on stroke mortality (P > χ 2 = 44%, 40% and 46%, respectively).
So, there is no evidence that the program can reduce ischemic stroke mortality inhospital, even if the impact is broken down by degree of expertise and/or year of observation. Details on the in-hospital regression are presented on Appendix 4.
Nevertheless, it is interesting to notice that, in cases that Via Verde exists, a greater proportion of patients with worse health status (measured by number of diagnoses) arrives at the hospital, than in the cases without the program.
N. of Diagnosis Distribution (%), by existence of VV
Graph 13 -Health Status distribution (%): all observations Graph 14 -Health Status distribution (%): S. João Hospital
This fact could be a result of the type of hospitals that have the program, rather than the program itself -since it is generally implemented in central hospitals that, a priori, receive more complex cases than those without it. However, this pattern holds even if we consider Hospital S. João -the largest in the region: although, without Via Verde, it receives a higher percentage of complex cases than the average hospitals, this percentage is even higher since Via Verde was implemented.
Based on this finding, it is possible to speculate on the impact of the program not in terms of decreased in-hospital mortality, but instead on change in the overall probability of mortality -so that the greatest value-added of the program would be in the ability of the patients to arrive to the hospital before they are dead. In this sense, once the patient arrives to the hospital alive, there is no great impact on having the program. Nevertheless, having the program allows that a greater percentage of patients arrive to the hospital alive, where their probability of survival is higher than if they were somewhere else. These effects should then be tested based on regional/population level (rather than in-hospital) data. ✔ that mortality has been decreasing over time, far before the beginning of 'Via Verde do AVC'.
Regional Mortality
Moreover, the explanatory power of both regression are very high (R 2 of around 87%).
Detailed information on the results of regional analysis are presented on Appendix 5.
In what concerns the program's impact on mortality, and answering the hypothesis raised in the previous section, these results do not confirm it. There is no evidence that overal stroke mortality decreased due to 'Via Verde do AVC'. Since the previous results had
shown that in-hospital mortality did no change, any changes in global mortality would have to come from periods not "in hospital". One possibility was that thanks to 'Via Verde do AVC', pre-hospital survival would have improved. However,these last results show that such explanation is not valid. There is little reason to believe that the program decreases mortality before or during a hospital stroke episode.
Program's Limitations that might explain the Results obtained
Given the fact that none of the analysis performed showed significant effectiveness of the program 'Via Verde do AVC', it is not relevant to further analyse the costs involved in the program, and the consequent cost-effectiveness relationship.
Nevertheless, it would be interestig to focus on the program's design and implementation strategy, in order to better understand the possible causes that are limiting its success.
Promotion and Reach
The trigger of the whole process is the people's intervention, by calling the emergency services and being able to identify the ocurrence of a stroke episode. In this sense, promotion and informative campaigns to increase the population's awareness is critical for the success of the program. However, in Portugal, the program has not been heavily promoted and many people are still not aware of its existence.
Indeed, when considering the North region (the one with the largest adherence rates), and through time, as more hospitals implement the program, the population covered in regional terms, as well as the percentage of patients that arrive at hospitals with Via Verde increases dramatically (from around 20% to 70%). However, the percentage of patients that are actually using it -although increasing at a similar rate -, is only about half of the potential number of episodes that could have used the program.
Program's Potential vs. Actual Reach
Graph 15 -(INE; ARSN, 2011), (GDH, 2004 CNDCV, 2010) Based on this figures, it is possible to argue that it is not enough to create more infrastructures to tackle the problem: it is also critical to involve the population on this program, to make them aware of its existence and thus, to translate potential impact on actual impact. Indeed, the current potential capacity of the program is twice as much as the number of patients currently served by it.
Training and Expertise
In order to achieve the best outcomes possible, it is important that everybody involved in the process is fully capable and knowlegeable about it. In this sense, training should be continuously implemented -and, indeed, this issue is constantly mentioned in the document that stablishes the guidelines of the program ("Documento Orientador das Vias Verdes de EAM e de AVC").
The ability to readily identify the syptoms, along with a quick response from emergency and medical teams, in order to initiate the trombolitic treatment in due time, are of major importance.
When considering data on the time elapsed since the beginning of syptoms until arrival to the hospital ("onset-to-door"), not much improvement has been achieved since the implementation of the program, and approximately 50% of the patients transported by INEM take longer than 1hour to arrive to the hospital (however, since INEM only publishes data since 2007, it is not possible to assess the differences between the period before and after the program's implementation). 
Post-hospital Care and Rehabilitation
Another very relevant stage of the stroke process is post-hospital care. As mentioned before, many countries have adopted programs that include rehabilitation treatment, in order to improve the patients health conditions and their functional status, since many of those who survive are still limited in their phisical conditions.
In Portugal, in particular, although there is the intention to include this stage in the process, there is not much information concerning its actual implementation and monitoring. Also, there is no systematic track of the patients' health status after hospital discharge, and thus, no information on their evolution over time.
For this reason, and now that the pre and intra-hospital stages are already implemented, it would be important to focus on this issue and to develop mechanisms that would allow stroke patiens to have comprehensive access to post-hospital health care
services -properly designed, implemented, and monitored -, thus maximizing the program's reach throughout the whole process of stroke treatment.
VI. CONCLUSIONS
The worldwide burden of mortality by stroke has created the need to develop actions Moreover, once only the program's target population (ischemic stroke patients aged between 18 and 80 years old) is considered, the declining trend on mortality is not so clear.
Indeed, the overall trend observed seems to be mainly due to the decrease of mortality rates in hemorrhagic stroke patients.
Besides that, it is also worth mentioning that stroke mortality shows declining rates since 2001 -far before the implementation of "Via Verde do AVC".
In an attempt to understand the reason for this results, some possible explanations were presented. First of all, the efforts on Promotion and Information campaigns about the program might have not been enough to reach as many people as it would be possible and desireable. Second, despite the large investments on infrastructures and equipment to allow a faster and better transport and treatment of patients, there is still a very small fraction of the target population being treated with rt-PA medicin as they should . Finally, the poor implementation of post-hospital care might further limit the results of the overall program, given the fact that at this stage is very important to give the patients access to rehabilitation services and thus improving their overall health status.
The analysis itself also has some limitations. As it focus on a limited number of regions, it is not possible to reach conclusions for the whole country. Moreover, in the case of regional analysis, the data was too aggregated, so that it was not possible to clearly define the implementation date of the program in each region (since the data was on a yearly-basis), nor to exclude observations that did not meet the program's requirements (there was only one stroke category, and age groups were different from those established by the program). Nevertheless, it is important to mention that the North region -the main focus of the analysis -is, indeed, the region with the longest period of implementation, the greatest adherence rates, and with the lowest degree of patient flows across regions; so, if one single region should be chosen, this is, apparently, the best one to choose.
Given these limitations, it would be interesting to further explore the topic in future research, including more regions, as well as more accurate data on regional analysis.
In a more technical perspective, and given the fact that stroke is a health problem that, besides death, also tends to cause significant disability on those who survive, it is equally relevant to evaluate the impact of the program not only based on mortality, but also assessing the improvement on functional status of stroke patients since the implementation of 'Via Verde do AVC', both at hospital discharge and after rehabilitation.
In short, although the results obtained do not show a very positive picture, it brings to light some important insights of what can be done differently. In this sense, this work should be interpreted as a driving force to continuously strive for the development of better and more effective mechanisms, in which resources are properly alocated and used -afterwards, "Improvement" is a never-ending process. 331 0, 460 0, 774 0, 112 _Ihosp_id_22 0, 233 0, 165 1, 410 0, 091 0, 411 0, 690 0, 887 0, 253 0, 540 0, 577 0, 557 0, 090 0, 034 _Ihosp_id_26 0, 065 0, 194 0, 330 0, 316 0, 190 0, 180 0, 507 0, 200 3, 400 0, 316 
